















































































































































































































































































































































































































 Each participant household  is  ‘paired’ with a non‐participant household  that has a 
similar consumption pattern prior to the start of the HPSP.  
 Since each paired non‐participant household had a similar consumption pattern to 
its  paired  participant  household,  it  serves  to  indicate  what  the  participant 
household’s consumption would have been had it not participated in the program. 
 Since  we  have  an  estimate  of  what  each  participant  household  would  have 
consumed, and we observe what each participant household did  consume,  taking 




















































0.57  3.8  0.6  4 
Average savings 
from households that 
received all items 























































































































































































































4 ELECTRICITY  SAVINGS  FROM  HPSP    
This section presents a summary of the results of the regression and matched pair analyses 
for various components of the HPSP. Full details of the analyses can be found in Appendix A. 









% Matched pairs 
kWh/hh/day 
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received all items 
1.1  7.3  0.9  6 
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% Matched pairs 
kWh/hh/day 
% 
Saving from efficient 
lights 











% Matched pairs 
kWh/hh/day 
% 
Saving from a power 
board 































% Matched pairs 
kWh/hh/day 
% 
Saving for behaviour 
change 
0.16*  1  Not estimated   
*Not statistically different from zero at the 95% confidence level 










































16.5    11.2   
Saving by housing 
type 
0.66  4.0  0.47  4.2 
 	 	




















































































































































































































































































































































































































































































































































































































































































received efficient lights 
0.35  2.3 
Households that 
received a power board 
‐0.02  ‐ 
Behaviour change 0.16  1.1 
 




δ: estimate of savings 





interval: -0.59 to 
0.08) 
Not statistically different from 0 at 
95% confidence level.  
η: estimate of savings 
attributable to the provision or 




interval: -0.52 to 
0.19) 
Significant at 95% confidence level.  
We could not detect a difference 
between lights installed or lights left 
behind.  
Although savings from lighting is 
likely to be seasonal (higher in 
winter), we did not have sufficient 
data to detect such an effect, so this 
estimate is the average saving 
across all months. 
ζ: estimate of savings per 
occupant attributable to 
showerhead. 
-0.34 kWh per 
person per day. 
(95% confidence 
interval: -0.38 to -
0.29). 
As with lights, we were expecting that 
installed showerheads would result in 
higher savings than showerheads left 
behind, but we could not detect any 
such effect, so this term covers both 
installed and left behind 
showerheads. 
Is it very likely that savings from the 
showerhead are seasonal, but we are 
unable to detect this with the data 
available.  
θ: estimate of savings from 





interval: -0.19 to 
0.22) 
Not statistically different from zero 
(i.e. we estimate little to no savings 
from power-board).  
ISF did trial more complex regression 
equations that included the number 
of appliances and/or house size 
when assessing the impact of the 
power-board, but none of these 
equations yielded results better than 
the simpler model used. 
α (not of policy interest) Not of policy interest Intercept term. Included in model to 
help estimate other coefficients but 
not of policy interest. 
β (not of policy interest) Not of policy interest Term relating variation in participant 
consumption to variation in average 
non-participant consumption. 




γi (not of policy interest) (per-household random effect) This term is specific to each household, and acts to control for 
household-specific factors. Including 
it helps with the estimation of other 
parameters, but by itself it is not of 
policy interest. 
κt,m (not of policy interest) Not of policy interest 
(per-month fixed 
effect) 
Helps to control for seasonal/monthly 
differences between participant and 
control consumption. 
 





Saving category Estimated saving 
kWh/hh/day 
Average savings (all households, all networks) 0.60 ± 0.09 
Average savings for households that received all items. 0.90 ± 0.26 
Average savings for households that received all items 
except a showerhead. 
0.52 ± 0.09 
Savings for privately owned / rented housing 0.73 ± 0.13 
Savings for Government / social housing 0.45 ± 0.12 
Average savings for Ausgrid’s network area 0.55 ± 0.12 
Average savings for Endeavour’s network area  0.44 ± 0.16 



































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































6.2.5 SAVINGS  BY  ELECTRICITY  PROVIDER  (AUSGRID,  ENDEAVOUR,  ESSENTIAL)  
 
The savings from participants by provider are: 
 Ausgrid:   0.55 ± 0.12 kWh/hh/d  or  3.9 ± 0.9 % 
 Endeavour:   0.44 ± 0.16 kWh/hh/d   or  2.8 ± 1.1 % 


















































































































































































































































































































































































































































































































































































7 APPENDIX  B  –  DATA  PROVIDED  BY  OEH  AND  ENERGY  COMPANIES  
 
Two main sets of primary data have been used in the analysis of the HPSP participants: 
1) OEH provided a  list of households that participated  in the HPSP and have signed a 
consent  form  to  allow  their  electricity  consumption  data  to  be  accessed  for  the 
purposes of evaluation. The list also contains the date of consent for each household 
and this is assumed to be the intervention date (i.e. the date where participation in 

































































































































































































































































































δ: estimate of savings 





interval: -0.59 to 
0.08) 
Not statistically different from 0 at 
95% confidence level.  
η: estimate of savings -0.35 kWh/hh/day 
  
Significant at 95% confidence level.  
We could not detect a difference 
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attributable to the provision or 
installation of efficient lights 
(95% confidence 
interval: -0.52 to 
0.19) 
between lights installed or lights left 
behind.  
Although savings from lighting is 
likely to be seasonal (higher in 
winter), we did not have sufficient 
data to detect such an effect, so this 
estimate is the average saving 
across all months. 
ζ: estimate of savings per 
occupant attributable to 
showerhead. 
-0.34 kWh per 
person per day. 
(95% confidence 
interval: -0.38 to -
0.29). 
As with lights, we were expecting that 
installed showerheads would result in 
higher savings than showerheads left 
behind, but we could not detect any 
such effect, so this term covers both 
installed and left behind 
showerheads. 
Is it very likely that savings from the 
showerhead are seasonal, but we are 
unable to detect this with the data 
available.  
θ: estimate of savings from 





interval: -0.19 to 
0.22) 
Not statistically different from zero 
(i.e. we estimate little to no savings 
from power-board).  
ISF did trial more complex regression 
equations that included the number 
of appliances and/or house size 
when assessing the impact of the 
power-board, but none of these 
equations yielded results better than 
the simpler model used. 
α (not of policy interest) Not of policy interest Intercept term. Included in model to 
help estimate other coefficients but 
not of policy interest. 
β (not of policy interest) Not of policy interest Term relating variation in participant 
consumption to variation in average 
non-participant consumption. 
Included in model but not of direct 
policy interest. 
γi (not of policy interest) (per-household random effect) This term is specific to each household, and acts to control for 
household-specific factors. Including 
it helps with the estimation of other 
parameters, but by itself it is not of 
policy interest. 
κt,m (not of policy interest) Not of policy interest 
(per-month fixed 
effect) 
Helps to control for seasonal/monthly 















































































































































































































































































































































































































































































Quarterly metered consumption for period j 
  = Q j 
(Eg. For period from mid 
January 2000 to mid April
Quarterly metered  
consumption for period j+1 = Q j+1 
(Eg. For period from mid 
April 2000 to mid July 2000)
Daily average  
= q j  
= Q j / number of days between     
meter reads
Daily average  
= q j+1  

























































m Jan j 




m Feb m 
Apr  
m Jul  m Jun  m Apr 
j+1  
= q j+1 
* d Jan 
m May  
Binned Monthly consumption  
= Mm 









































































2 3 5 6 8 9
Raw data kWh/hh/d
Binned data, Single kWh/hh/d 20 20 25 25 15 15
Raw data 1 kWh/hh/d
Raw data 2 kWh/hh/d
Binned data, Union kWh/hh/d 20 20 25 25 15 15
Binned data, Intersection on 1 kWh/hh/d 11 11


















 The participant  consumption  record has  at  least one month of  after period  data. 
That is, the last month of recorded data is >2. 
 The  twelve matching months  all  contain  consumption  data.  That  is,  there  are  no 
gaps in the before period consumption data.   
 The participant after period has at  least 1 month of consumption data that  is not a 
NULL value.  






























































































































































































































































































Figure  9‐10  Histogram  of  monthly  household  electricity  consumption  for  all  properties  and 
participants. 






  0.1ܯ௜ ൏ ܯ௝ ൏ 10ܯ௜ and 
  0.1ܯ௝ ൏ ܯ௜ ൏ 10ܯ௝  
If any month in the before period fails the spur test, then the entire participant record is 
removed from the subsequent analyses. 























 The  non‐participants  consumption  record  commences  before  the  twelve  month 




 The  twelve matching months  all  contain  consumption  data.  That  is,  there  are  no 
gaps in the before period consumption data.   
 The first M months must not contain a null consumption value.   














































































 minmin RSERSERSERSERSE GMGMi   
 Where 
resultserror  squareroot  ofmean  Geometric
pair matchedth   theofresult error  sqareRoot 


































































Mar  Apr  Mar‐09  Apr‐09 
1  ∆(P1,C1)Jan05  ∆(P1,C1)Feb05  …  ∆(P1,C1)Jan06  ∆(P1,C1)Feb06  ∆(P1,C1)Jan05 ‐ ∆(P1,C1)Jan06 
∆(P1,C1)Feb05 ‐ 
∆(P1,C1)Feb06 
2  ∆(P2,C2)Jan05  ∆(P2,C2) Feb05  …  ∆(P2,C2)Jan06  ∆(P2,C2)Feb06  ∆(P2,C2)Jan05 ‐ ∆(P2,C2)Jan06 
∆(P2,C2)Feb05 ‐ 
∆(P2,C2)Feb06 
…  …  …  … … … … … 
n  ∆(Pn,Cn)Jan05  ∆(Pn,Cn)Feb05  …  ∆(Pn,Cn)Jan06  ∆(Pn,Cn)Feb06  ∆(Pn,Cn)Jan05 ‐ ∆(Pn,Cn)Jan06 
∆(Pn,Cn)Feb05 ‐ 
∆(Pn,Cn)Feb06 
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- the differences  in energy  consumption between  (actual)  controls and  (future) participants 
before Program implementation (∆BEFORE); and  
- the  differences  in  energy  consumption  between  (extrapolated)  controls  and  (actual) 
participants (∆AFTER). 
The alternative hypothesis (HA) is that the opposite is true, i.e., that the groups are not equal. With a 
confidence of 95% the null hypothesis can be rejected if the result from the t‐test (the so‐called p‐
value) is below 0.05. 
The null hypothesis (H0) for our case can be formulated as follows:  
The mean difference in energy consumption between (actual) controls and (future) participants 
before Program implementation and the mean difference in energy consumption between 
(extrapolated) controls and (actual) participants are equal.  
If the null hypothesis can be rejected, the difference between the groups is statistically significant at 
the 95%‐confidence level. This means that the two means (their difference being the expected net 
savings for the month) are valid and can be used in the calculation of the average monthly savings of 
the particular program. 
The repeated measures t‐test is applied to both the monthly savings data and to the overall average. 
As an alternative to the parametric t‐test, the non‐parametric Wilcoxon signed rank test is also 
applied to the monthly and global averages. Other statistics including standard deviation, standard 
error, 95% confidence intervals, the Shapiro‐Wilk and Kolmogorov‐Smirnov tests for normality, and 
skewness and kurtosis are also produced to gauge the distribution of the savings data. 
 
 
